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SUMMARY
An examination has been made of the pre-pollution 
history of the Thames eel fishing industry to permit an 
assessment of the recovery of the eel stock following 
the cleaning up of the Ti deway. Archive material has 
shown that the 19th Century stock was 1arger and more 
widely distributed than it is today, and the natural 
recruitment of elvers to the system is now much 
smal1er.
Sampling of commercial catches and trapping studies, 
including comparisons of different mesh sizes, have 
been undertaken in order to develop a statistical model 
of the Inner Estuary eel stock and it's fishery. 
Commercial fishermen have been accompanied to gain 
experience of their methods and a survey of the 
Tideway, simulating a commercial fishing effort, has 
been carried out. Local migrations and activity 
throughout the year are being studied.
Electro—fishing methods and eel traps are being 
compared using mark-recapture techniques in order to 
develop an accurate means of assessing relative 
abundance and distribution. Work so far has 
concentrated mainly on the Rivers Darent and Roding but 
a preliminary distribution map for the whole catchment 
has been prepared.
An experimental trapping site has been established on 
the River Darent to investigate natural recruitment and
up—river migration of elvers and juvenile eels. 1790 
small eels were taken in 1985 providing information on 
the scale, timings and factors affecting the migration. 
A study programme for the 1986—87 season has been 
prepared.
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INTRODUCTION
This is a three year research project being undertaken 
jointly by the Thames Water Authority (TWA) and the 
Applied Ecology Research Group (AERG) of the 
Polytechnic of Central London (PCL). Prior to this 
study PCL has undertaken research projects relating 
to eel growth rates and aquaculture. PCL is providing 
a research assistant, on a three year contract, 
and relevant support facilities. TWA is providing 
funds annuall y to cover expenses and equipment 
purchases. In the first year (19B5-1986) this 
amounted to £2,500.
The River Thames supported a flourishing eel stock and 
fishing industry until the late 19th Century (Jesse, 
1832; Cornish, 1902), when severe pollution of the 
Inner Estuary, by domestic and industrial effluents, 
prevented natural recruitment to the system. Despite 
periodic attempts to artifically stock the River 
(Walters, 1964), the commercial fishery virtually 
ceased to exist unti1 the estuary was cleaned up. A 
gradual return of migratory fish species began in the 
late 1960's (Wheeler, 1979) and in 1981 TWA and the 
Port of London Authori ty (PLA) i ssued consents for the 
commercial trapping of eels in the Estuary below Tower 
Bri dge.
In the absence of any data relating to the Thames eel, 
such as growth rate, distribution or stock density, a
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programme of research was instigated by TWA. In 1981 
some experiments on trapping methods were undertaken 
and el vers were stocked at a number of sites -for future 
growth studies * 1981). Ageing and growth
studies were carried out on samples of eels from the 
River Lea, a lower tributary, in 1982 (Attwood, 19B2)- 
In 19B3 the work was extended to a study of the 
di stri buti on and growth of eels in the upper reaches of 
the catchment (Naismith, 1983), from which it was 
concluded that whi1st commercial1y viable stocks 
appeared to exist in the Tideway very few eels 
penetrated as far as the headwaters.
An Estuary fishery has now become establi shed and 
increasing demands for further consents, and for the 
extension of the fishery to the freshwater river have 
led to concern about the need to maintain a sustainable 
yield. This project has been established to examine in 
detail the status of the eel stock, factors affecting 
the population dynamics and the effects of fishing, in 
order that a management strategy can be developed for 
the whole system.
The fol1owi ng ob jecti ves have been i dentified:
1. An assessment of the recovery of the eel stock 
following the cleaning up of the Inner Estuary.
2. The development of a statistical model of the Inner 
Estuary stock in rel ati on to the commercial fishery.
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3 .  An a s s e s s m e n t  o f  t h e  d i s t r i b u t i o n ,  r e l a t i v e  
a b u n d a n c e  and p o p u l  a t i  on d y n a m i  c s  o f  t h e  e e l  w i t h i n  t h e  
r i v e r  s y s t e m , E s t u a r y  an d  s e l e c t e d  e n c l o s e d  w a t e r s .
4 .  An a s s e s s m e n t  o f  n a t u r a l  r e c r u i t m e n t  a n d  u p —r i v e r  
m i g r a t i o n  o f  e l v e r s  an d  j u v e n i l e e e l s , a n d  t h e  
l  i m i t a t i o n s  i m p o s e d  b y  w e i r s .
5 .  An e x a m i n a t i o n  o f  l o c a l  m i g r a t i o n  o f  y e l l o w  e e l s  
w i t h i n  t h e  E s t u a r y  and i t ' s  i n f l u e n c e  on c o m m e r c i a l  
c a t c h e s .
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2. METHODS AND RESULTS
The methods employed in this study and the results 
obtained, during the first season of field work, are 
described in this Chapter under the headings of the five 
aims identified in the Introduction.
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2 . 1 .  A s s e s s m e n t  o f  t h e  r e c o v e r y  o f  t h e  e e l  s t o c k  f o l l o w i n g  t h e  
c l e a n i n g  up o f  t h e  E s t u a r y .
T h e  e e l  i s  an i n d i g e n o u s  T h a m e s  f i s h  s p e c i e s  an d  h a s  b een  
e x p l o i t e d  b y  man f o r  t h o u s a n d s  o f  y e a r s .  T h e  s t o c k  s u f f e r e d  a 
s e v e r e  d e c l i n e , b e g i n n i n g  i n  t h e  m i d d l e  1 8 0 0 ' s , when 
p o l l u t i o n  o f  t h e  T i d e w a y  i n h i b i t e d  t h e  u p —r i v e r  m i g r a t i o n  o f  
e l v e r s  an d  j u v e n i l e s .  T h e  r e c o v e r y  o f  t h e  T i d e w a y  s i n c e  t h e  
1 9 6 0 ' s  h a s  a l l o w e d  t h e  r e c o l o n i s a t i o n  o f  t h e  C a t c h m e n t  b y  t h e  
e e l .  T h e  d i s t r i b u t i o n  and s t o c k  d e n s i t i e s  e n c o u n t e r e d  t o d a y  
a r e  h o w e v e r  s m a l l e r  t h a n  t h o s e  t h a t  e x i s t e d  p r e - p o l l u t i o n .
An a c c o u n t  o f  t h e  h i s t o r y  o f  t h e  T h a m e s  e e l  f i s h e r y  and t h e  
p o s t - p o l l u t i o n  r e c o v e r y  i s  g i v e n  b e l o w ,  f u l l  d e t a i l s  o f  t h i s  
r e s e a r c h  w i l l  b e  p r e s e n t e d  i n  a s e p a r a t e  p a p e r  b e f o r e  t h e  
t e r m i n a t i o n  o f  t h i s  p r o j e c t .
2 . 1 . 1 .  T h e  e a r l y  h i s t o r y  o f  t h e  T h a m e s  e e l  f i s h e r y .
T h e  T h a m e s  e e l  h a s  p r o b a b l y  b e e n  e x p l o i t e d  a s  an i m p o r t a n t  
s o u r c e  o f  f o o d  b y  man s i n c e t h e  c o l o n i s a t i  on o f  t h e  T h a m es  
V a l l e y  b y  t h e  M i d d l e  S t o n e  Ag e F e o p l e s  some e i g h t e e n  t h o u s a n d  
y e a r s  a g o .  B y  T h r e e  T h o u s a n d  B . C .  B r o n z e  A g e  P e o p l e  w e r e  
c o n s t r u c t i n g  r i v e r s i d e  w h a r v e s  a n d  t r a d i n g  c o m m u n i t i e s  w e r e  
d e v e l o p i n g  a l o n g  t h e  R i v e r .  T h e  a r r i v a l  o f  Roman C i v i l i z a t i o n  
i n  t h e  F i r s t  C e n t u r y  A . D .  r e v o l u t i o n i s e d  t h e  w a y  o f  l i f e  i n  
t h e  V a l l e y  w i t h  a d v a n c e d  a g r i c u l t u r a l  p r a c t i c e s  a n d  t h e  
d e v e l o p m e n t  o f  t r a d e  w i t h  t h e  E m p i r e .  T h e  e e l  was h e l d  i n  h i g h  
e s t e e m  a s  a f o o d  b y  t h e  Romans a n d  h a s  b e e n  f o u n d  common among
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fish remains from an archaeological site in Southwark dated 
160-1B0 A.D. An agricultural practice described as common 
among the Anglo Saxons in the Fifth Century was "the 
appropriation of marshy grounds for the breeding of eels" a 
technique believed to have been 1earnt from the Romans. In the 
Ninth Century Vikings invaded the Valley and eventually 
integrated with the local population- Recent examinations of 
fish remains from the Viking capital of Yorvic and from 
Reading dated between the Ninth and Twelfth Centuries have 
shown the eel to be the most commonly eaten fish after the 
herring, which was widely available in the North Sea.
The first written reference to the Thames eel may be found in 
the Chronicle of Abingdon Abbey for the period 1054 to 1066 
and notes that a toll of one hundred eels a year was paid to 
the monastry by the citizens of Oxford for permission to build 
a navigational channel across church land.
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2.1.3. The Domesday Book
The Domesday Book, commissioned by William 1 and completed 
in 1086 A.D. (William 1st, 1086), was the first attempt to 
compile a national census of the people of England and their 
property. Fisheries feature prominently among the tennancies 
and ownersips listed.
Few detaiIs are recorded regarding what actually constituted a 
'fishery' but they were often associated with mills and may 
have involved the use of a device known as a fish—weir, or 
'kiddell'. A kiddell consisted of a V—shaped weir made of 
brushwood or rubble with a net or basket placed at the apex to 
catch fish attempting to make a passage. A value is given for 
each property in the Book antif^ in the case of some fisheries 
the value is actually given in numbers of eels. These catches 
are noted either as total numbers or as a number of 'sticks', 
a stick being 26 eels.
An examination of the records for the counties of Oxfordshire, 
Berkshire, and Wiltshire, which cover the upper reaches of the 
non—tidal Thames reveals the existence of some fifty fisheries 
and in the cases of fifteen } specific mention is made of the 
eel (Table 1). The 9000 or so eels accounted for in Table 1 
must represent only a smal1 portion of the total catch for the 
area as the eel would have been taken at the other listed 
fisheries. The Domesday Book was compiled by many different 
agents of the Crown and it would not have been possible for 
them all to have used the same valuation techniques. Thus the 
inclusion of eel catches may have been the work of only one
7
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TABLE I . D o m e s d a y  B o o k : F i s h e r i e s  d e t a i l i n g  e e l  c a t c h  i n  
O x f o r d s h i r e ,  B e r k s h i r e  a n d  W i l t s h i r e .
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individual.
On the lower non-tidal Thames fish weirs were recorded at 
Fulham, Isleworth, Hampton, Shepperton and Staines- On the 
River Lea kidells were located at Tottenham and Enfield 
(Fitt er, 1945). The Abbot of the Holy Trinity at Rouen held 
three mills valued at 60 shi11ings and 500 eels a year as 
well as fish ponds valued at 1000 eels at Harmonsworth. At 
Stanwell near the confluence of the Colne wi th the Thames, 
four mills were valued at 70 shillings and 375 eels, together 
with three weirs at 1,000 eels. Harefield, higher up the Colne 
had four fish ponds producing 1,000 eels a year.
These records do not give any indication of the size of the 
eels taken or the total production for the whole catchment, 
but the do testify to the existence of a substantial eel 
fishery at in Medieval times. It would seem likely that the 
eel was exploited at all stages of it's riverine life-cycle 
from the initial upstream migration of the elvers to the 
autumnal runs of the silver eels which would have been taken 
in large numbers at the weirs. Nets, hooks, basket traps and 
spears would also have been employed to take the non-migratory 
yellow eels growing in the rivers, ditches and ponds.
The 19th Century Eel Fishery
By the 19th Century eel fishing, using a variety of methods, 
was widespread throughout the Thames Catchment and provided 
the principie means of support for many fishermen.
The fishing communities of the Tideway and deeper sections of
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the freshwater river operated seine nets from boats to catch a 
variety of fish species, including the eel. With increasing 
pollution the Tideway fish stocks dwindled leaving very few 
full-time fishermen by the end of the Century, the last seine 
netters operating from Chiswick in the 1890's (Cornish, 1902) 
Up ri ver stages carryi ng wi cker baskets, known as "eel bucks" 
(Fig. 1) were employed to catch migrating silver eels. These 
were permanant structures, each buck being up to ten feet 
long, and were fitted with windlasses such that the baskets 
could be raised clear of the water when not in use and for 
emptying. The locations of 14 sets of bucks have been 
positively7 identified, from prints and literature (Fig. 2), 
but many more existed. A number of river islands still bear 
the the name "Buck Ait". Bucks represented a substantial 
investment for their owners, one stage at Maidenhead being 
constructed from ornate cast-iron (Leyland, 1910), and the 
size of the catch, during the autumnal run, appears to have 
justified the expense. In 1875, when the fishery was already 
in decline, 50 lbs a night was considered a normal catch for a 
set of bucks.
Yellow eels were taken in smaller wicker baskets known as 
"Brig—weels" in all parts of the River, including the Tideway. 
A fisherman operated about twenty, setting them with bait from 
a flat-bottomed punt (Fig. 3). A rough estimate of the value 
of a catch, derived from data recorded in the late 1800's 
(Englefield, 19<t>Z) , suggests a good weekly catch of 100 lbs 
with a value of about £4.
Hoop nets (Fig. 3) were used in many parts of the River for
10
X

Fig. 3 Griq-weels (above) and Hoop Nets (below).
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catching all fish species. They were o-ften piaced in gaps in 
weirs and acted in a simi lar fashion to the bucks.
Other methods employed for eel fishing included “eel spears", 
used to impale eels hiding in the bottom mud, and long—lines, 
popular among people taking eels for their own domestic use.
2.1.4. The 19th Century Elver Run
A useful indication of the size of a river's eel stock is the 
size of the annual up river migration of juvenile eels and 
newly arrived elvers- The River Severn for example with it's 
west facing estuary and relatively pollution free history has 
a large elver run and supports a seasonal elver fishery to 
this day.
The Thames had a large elver run in the 19th Century and it is 
reported that people would come from miles around to take the 
young eels in sieves and nets for consumption. Few accounts of 
the elver run exist but in 1832 Dr Roots of Kingston (Jesse, 
1832 ) made the following observations:
Monday, April 30th.- In the afternoon of this day the 
"eel-fare" (a local name for the elver migration) became 
visible at Kingston Bridge, and in about two hours after the 
young eels appeared at my boat place and continued to increase 
in numbers until it was too dark to observe them, they ran up 
during the whole night, and were very numerous on the next 
morni ng.
Tuesday, May 1st.- They continued their line of march in 
great strength till about four in the afternoon of this day,
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when the suddenly stopped short, and a -few stragglers only 
were seen till six- 
Wednesday, May 2nd.- In the morning of this day considerable 
quantities pursuing their course which continued till noon, 
when the wind shifting and getting very high they disappeared 
altogether for the day.
Thursday, May 3rd.— Several were again seen going up this day 
also, but for a shorter time and fewer in number.
Friday, May 4th.— A very few stragglers were visible at 
intervals today.
The eels were described as being generally about three inches 
(8 cm) long. Dr Roots calculated that about eighteen hundred 
passed by a minute when they were at their thickest. A second 
observer counted 1600 per minute.
Jesse observed the eel run at Blackfriars Bridge and traced it 
himself as far as Chertsey. Young eels were seen to ascend the 
posts of the flood gates at Hampton (Moisey) and Teddington 
Weirs when they were shut for long periods. Those which died 
stuck to the posts allowing more to pass over them until 
eventually a passage was possible.
2.1.5. The 20th Century Eel Stock.
The ability of the eel to survive in low dissolved oxygen 
concentrations made it the most resilient fish species in the 
Tideway as it became grossly polluted. The eel was able to 
take advantage of occasional local improvements in water 
quality to re—colonise areas from which it was excluded and
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was thus often encountered in many parts of the Tideway where 
no other fish species could be found. Throughout the first 
half of thi s century when the polluti on was at it's worst eel 
fishing continued in the outer estuary, which was unaffected. 
Eels were commonly found in the London Docks which being 
partially sealed by lock gates were less affected by pollution 
than, the adjacent River. The Upper Tideway from Chiswick to 
Teddington was also less affected and supported a small eel 
population and some other species. During World War II eels 
could be occasionally found in the Woolwich area and were 
taken by barge makers working on the foreshore for local 
consumption, after being left in clean water for a few days to 
improve the flavour.
Apart from destroying the commercial fisheries of the Tideway 
the period of pollution seriously affected the freshwater 
River and tributary stocks by inhibiting the annual 
recruitment of elvers to the catchment. Elvers were either 
killed in the Tideway or discouraged from attempting a 
passage. A decline in the numbers of eels in the River was 
aparent in the 19th Century (Dickens, 1893) and despite 
attempts to artifically re-stock by fishery owners the up 
river eel fishery ceased to exist. Later attempts were made in 
the 1940's and 50' s (Walters, 1964; Wheeler, 1979) but do not 
appear to have been especially successful.
The recovery of the Tideway from the late 1950's has permitted 
once again the natural colonisation of the Catchment. Tideway 
surveys first recorded elvers at West Thurrock in 1968 and in 
1972 live elvers were observed at Hammersmith and Richmond. In
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1975 and 1976 several thousand elvers were seen between London 
Bridge and Petersham (Andrews, 1977). In July 1976 200 were 
found in effluent channels at Surbiton Sewage Treatment Works, 
having successfully negotiated Teddington Weir and entered the 
freshwater River.
Despite the recovery of the River the present day elver runs 
are very small compared to the run described in Section 2-1.4. 
and there are no reports of visible "shoals'* of elvers making 
their way up river. There are a number of possible reasons 
for this, such as changes in the sea currents bringing eels to 
the mouth of the Thames and a possible general decline in the 
total European stock- The current distribution of the eel in 
the Thames is discussed in Section 2.4.5. A relatively small 
population exists in the Upper Reaches where, in the last 
Century, it was possible for a fisherman to make a living by 
catching them. A tributary such as the Thame, where the 
remai ns of old mi 11 traps for eels can sti11 be identified, 
now contains a negligible population. Eel stocks in the 
Tideway itself are relatively large and have attracted the 
attentions of a new commercial fishery and good stocks are 
known to exist in the Lower Reaches of the non—tidal River. 
The apparent reduction in the size of the elver run may be 
responsible for these observations with numbers sufficient to 
effect a colonisation of the lower parts of the Catchment but 
not large enough to create a density pressure leading to large 
scale penetrations to the Upper Catchment-
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2.2. The Development of a statistical model of the Inner Estuary 
Stock
In 1985 a study was initiated to assess the validity of 
commercial catch return data, current1y the only data 
available to TWA for determining stock size, sustainable yield 
and hence allowable fishing effort. Research has concentrated 
on the development of trapping metholodogies and the sampling 
of commercial catches to provide basic data for the 
development of an analytic fishery model (Gulland, 1978).
2.2.1. Trapping on the Tideway
In June/July 1985 samples were taken from commercial eel 
catches from two sections of the Tideway, one above 
TowerBridge and one below Woolwich, to compare any variation 
in population structures. A major two week eel fishery survey 
(Naismith & Knights 1986) was undertaken on a section of the 
Tideway in the area of Barking Creek in September/October 
1985.
a) Commercial eel catch samples June/July.
Samples were taken from fyke nets set by a commercial operator 
(Doverplan Eels Ltd) in two stretches of the Tideway— Gallions 
Reach to Greenhythe (Lower Reaches) and Lambeth Reach to the 
Upper Pool (Upper Reaches), for the purpose of comparing the 
length class frequencies. Details of relative density in the
-form of CPUE were not recorded but may be obtained -from the 
1985 commerci al f i shery catch returns. The Lower Reaches were 
sampled over two periods 3rd—6th June and 19th—21st June 
(n=2B4). The traps were then transferred to the Upper Reaches 
and a sample was taken from 27th June to 3rd July (n=396). In 
Figure 4 the length class frequency of eels in the two samples 
are compared and some interesting variations in size 
distribution may be seen. Small eels from 28cm to 35cm 
dominate the Upper Reaches sample (63/C of catch) whilst the 
Lower Reaches sample contains more large eels and is dominated 
by eels of 31cm to 41cm (62.6X of catch). The Lower Reaches 
have been heavily fished by a number of commercial operations 
over several years whilst the Upper Reaches, situated just 
above Tower Bridge^have only been fished by one operator to a 
limited extent. It would be reasonable to suppose that the 
more heavily fished area might hold more small eels, it seems 
however that a less mature population exists above Tower 
Bridge.
In Figure 5 a comparison is made between the Lower Reaches 
sample and the catch from the Barking Creek Survey covering a 
similar section of Tideway some four months later. There 
appears to be a change in the length frequency over this 
period with more small eels being taken in the later sample. 
This may be due to the seaward migration of silver eels over 
the intervening period and is discussed in the next section. 
The variations in length frequency between sites and between 
different trapping periods are to be examined in greater 
detail in a planned survey of the Tideway from Teddington to
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ITower Bridge in June 1986 and by the sampling of commercial 
catches from different locations throughout the 1986 and 1987 
seasons.
2.2.2. Barking Creek Survey
The Survey was established to investigate the state o f  eel 
stocks in the section of Ti deway near Barking Creek, 
following the pollution D f  the River Roding by a pesticide in 
April 1985. A commercial fisherman had claimed that the 
quality and quantity of his catch had been adversely affected 
by the incident.
Twenty nine pairs of fyke—nets were employed at fourteen 
sites (Fig. 6) over a two week period, from 26th September to 
9th October 1985, to simulate a commercial fishing effort. 
The results did not indicate that any long term damage had 
been caused to the fishery and are considered suitable for 
inclusion as basic data for this section of the research 
proj ect.
The total catch amounted to 2356 eels weighing 285 Kg. The 
total fishing effort employed was 602 "end" days (each 
fyke-net has two ends) giving a catch per unit effort (CPUE) 
of 0.476 Kg per end per day.
The length frequency distribution of the total catch from all 
sites is shown in Figure 7. The smallest eels efficiently 
caught by the fyke-nets range from 32 cm to 34 cm in length 
wi th 7. 347. of the catch falling below the legal limit of 30 
cm. The length frequency falls almost uniformly from 34 cm to 
43 cm (8. 17. to 2. 17. of total catch respectively) and then 
remains constant from 43 cm to 51 cm before falling off to 
very low numbers above 60 cm.
From length -age data derived from eels sampled at the lower 
end of the River Lea (Attwood, 1982) the smallest eels taken,
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T A B L t. 2
A v e r a g e  l e n g t h  a n d  r a n g e  i n  l e n g t h  (c m )  f o r  e a c h  a g e  c l a s s  f ro m  
a s a m p l e  o f  e e l s  f ro m  t h e  R i v e r  L e a .  A f t e r  A t tw o o d  ( 1 9 8 2 ) ,
a ) F e m a le
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in the range 25 cm to 30 cm, fall in the age range 5-7 
years. The 1arge eels above 60 cm have been in the River for 
at least 12 years.
The changing length frequency in the catch may be 
attributable to a combination of three factors; natural 
mortality, f i shi ng mortality and emi i gration.
i) Natural Mortality
This is likely to have it's most pronounced effect on newly 
arrived glass eels and fingerlings, which have many 
predators. Such small eels fall outside the limits of this 
exercise and predation is unlikely to be a major cause of 
death among eels of 30 cm and above- Disease has in the past 
been held responsible for large declines in eel numbers but 
it has not been possible to quantify any effects. Death from 
natural causes would however have the general effect of 
steadily reducing numbers with increasing age.
ii) Fishing Mortality
Fishing mortality will have two main effects one of reducing 
the density of stocks and hence the CPUE and one of reducing 
the average size of individuals taken if the stock is over 
fished. The CPUE of the commercial fishery has changed over 
the four seasons since the consented fishery began (Table
3). The catch in the second season was only half that of the 
first, indicating that a considerable reduction in numbers 
had occured, in excess of the natural recruitment to the
26
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TABLE .3  C . P . U ; E .  f o r  T h am es T id e w a y  C o m m e r c ia l  E e l  F i s h e r y
1 9 8 2 - 8 5  .
TA BLE.4  C .P .U .E *  f o r  B a r k i n g  C r e e k  A r e a  S u r v e y  T o t a l  C a tc h
f o r  I n d i v i d u a l  S i t e s .
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takeable stock. The catch remained the same in year three and 
has increased slightly in year four, indicating that a 
sustainable yield may have been established by limiting the 
fishing effort over this period. These figures may however be 
artificially high as the fishermen have become familiar with 
the fishery.
Unfortunately there are no records of the length frequency 
from catches in seasons prior to the 1985 season with which 
to compare the results from this survey.
iii) Em ligration
The em. igration of silver eels from the Tideway may exert a 
considerable influence on the length-frequency of the 
commercial catch. It has been shown by a number of workers 
(Deelder, 1984) that male eels dominate in estuarine 
populations and do not grow as large as female eels, which 
may be found in larger numbers in higher reaches. Citing 
unpublished data from Lough Neagh in Northern Ireland, 
Deelder states that the length frequency of male silver eels 
increases from a minimum of 31 cm to a distinct mode at 37 cm 
to 42 cm; 1engths of female si lver eels reach 80 cm, and a 
length frequency graph shows a distinct mode at 53cm to 55 
cm. There is a clear division between male and female eels at 
47 cm.
A number of silver eels were taken in the Survey, and amount 
to about 57- of the catch. This may not be representative of 
the total proportion of silvers in the population as the nets 
were set parallel to the bank, favouring the capture of
28
feeding yellows. Figure 8 shows the relative numbers o*f 
sil ver eels taken in Dutch canals and indicates that most 
sil ver eel s may have 1 ef t by the begi nni ng of October when 
this study was undertaken. The length frequency of a sample 
of 114 silver eels taken during the survey is compared with 
that of the whole survey catch in Figure 9. 75X of the silver 
eels were below 45 cm in length with the smallest at 32 cm 
and a mode at 36 cm- The remaining si 1ver eels vary in 1ength 
up to 78 cm. These results are broadly si mi 1ar to those 
described by Deelder. It appears likely therefore that silver 
eel migration may make a contribution to the catch length 
frequency distribution, with male emigration accounting for 
the large fall in relative numbers between 32 cm and 42 cm.
Table 4 gives the CPUE for each site and shows a wide 
variation in catch between different sites. A slight trend in 
noticeable if the length class frequencies of the catches at 
the lower sites are compared with those from upper sites. 
Figure 10 compares sites 1, 2, 3 and 4 with sites 10 and 11. 
It shows a greater proportion of 1arge eels in the catches 
from the lower sites, in a similar fashion to the results 
discussed in Section 2.2.1.
The variation in length frequenci es observed i n the 1985 
Tideway sampling are to be examined further in 1986—87, to 
determine their significance in relation to the commercial 
catch returns.
29
F ig  6 .  A v e r a g e  C a tc h  o f  S i l v e r  E e l s  i n  D u tc h  C a n a l s  
f ro m  D e e l d e r  1 9 8 ^ .
Fig, 6 The average catch of s ilv e r  e e ls  in  Dutch canals by 5-A.t.y 
periods, from 1947 to 1952, expressed as percentages of 
the to ta l  catch . (After Deeldert 1954)*
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4.2.3. Activity.
The activity of eels varies with water temperature and 
atmospheric conditions. Eels are least active during the 
winter months and commercial fishing is not undertaken at 
this time. Activity varies throughout the summer period and 
may decline during long hot spells when the river 
temperature rises. Small eels actively migrate at the 
be ginning of the season (Section 4.) and mature silvers 
move out to sea throughout the year though mainly at the 
end of the summer. Figurel shows the number of eels caught 
per 100 million gallons of cooling water at West Thurrock 
Power Station, during regular sampling by TWA from 1980 to 
1983. The results do not indicate the sizes of eels caught.
A variation in the size of the catch is apparent between 
different months and between years. The smallest catches 
occured in January/February and the largest between March 
and May. A second peak occured in September/0ctober , 
possibly due to the capture of migrating silvers.
Such changes in activity may be reflected in the commercial 
catches. Comparisons of catch returns from fishermen may 
therefore be inaccurate if they do not cover the same trapping 
period .
A programme of regular sampling, using fyke-nets is therefore 
being undertaken on the foreshore below Beckton Sewage 
Treatment Works outfall, throughout 1986. The results 
obtained thus far are given in Table 5 . The catch from this 
site in September/October 1985 (Section 4.2.2.) was high 
with a CPUE of 0.767 Kg/end/day. The February/March results 
are very low, as might be expected, but considerable 
variation is apparent. The four eels taken with six traps
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b e tw e e n  2 4 t h  a n d  2 8 t h  F e b r u a r y  i n d i c a t e  a n  a l m o s t  n e g l i g i b l e  
a c t i v i t y  a t  t h i s  t i m e  a n d  w a s  a c c o m p a n i e d  by  a n  e x t r e m e l y  
c o l d  p e r i o d  o f  w e a t h e r ,  w i t h  a T id e w a y  t e m p e r a t u r e  o f  3 C C . 
A c t i v i t y  i n  J a n u a r y  w as h i g h e r ,  f o l l o w i n g  a r e l a t i v e l y  w arm  
C h r i s t m a s ,  a n d  a g r a d u a l  i n c r e a s e  i n  a c t i v i t y  i s  a p p a r e n t  
i n  M a r c h .
1
C o m m e r c ia l  o p e r a t o r s  u s u a l l y  b e g i n  t r a p p i n g  i n  A p r i l / M a y .
T h e  r e s u l t s  f ro m  t h i s  s t u d y  w i l l  b e  c o m p a r e d  w i t h  t h e  
c o m m e r c i a l  c a t c h  r e t u r n s  f o r  t h e  19 86 s e a s o n .
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2.3 Assessment of the distribution, relative abundance and 
population dynamics of the eel
Two general techniques are being examined for the estimation of 
abundance — direct surveys and the use of mark—recapture 
techniques.
2.3.1 Trapping Methods
A number of techniques have been examined for trapping eels of 
all sizes. The trapping of small migrating eels is described 
in section 2 .4. Two methods are being examined as a means of 
estimating abundance from surveys, Electro—fishing (Hussein, 
1981; Carpenter and Jones, 1983; Rasmussen, 1983) which is the 
standard technique used by TWA for general all species surveys, 
and Fyke-netting (Moriarty, 1985). The relative merits of these 
techniques for the capture of eels are discussed below.
a) Fyke—net
i) It can be easily transported and set by one man. 
ii) It can be used in deep water where electro-fishing is 
ineffective.
iii) It is a passive means of capture, not requiring a bait, 
and may be left to fish over extended periods, 
iv) It affords an effective means for comparison of catches 
by the application of a standard f i shing effort 
v) The fyke-net is used by commercial fishermen on the 
Estuary.
vi) The trapping efficiency is affected by net colour^leader
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l e n g t h  and mesh s i z e .  T h e  s t a n d a r d  n e t  e f f e c t i v e l y  
c a t c h e s  o n l y  e e l s  o v e r  32cm i n  1 e n g t h . 
v i i ) N o t  e f f e c t i v e  i n  s h a l l o w  o r  f a s t  f l o w i n g  w a t e r ,  p r o n e  t o  
f o u l i n g  w i t h  weed and  r u b b i s h .
b ) E l e c t r o - f  i  s h i  ng
i ) E f f e c t i  v e  i n  s h a l l ow w a t e r  (1 e s s  t h a n  0 . 5m) a n d  f a s t  
m o v i n g  w a t e r  w h e r e  f y k e —n e t s  c a n n o t  b e  e m p l o y e d ,  
i  i ) N o t  e f f e c t i v e  i n  d e e p  w a t e r ,  
i i i )  R e q u i r e s  a l a r g e  i m p u t  o f  m an po w e r  t o  b e  e f f e c t i v e  on 
r i v e r  s u r v e y s .
i v )  U n l i k e  f y k e —n e t s  w h i c h  c a t c h  e e l s  a t  n i g h t  when t h e y  a r e  
a c t i v e l y  f o r a g i n g ^ t h e  e l e c t r o —f i s h i n g  i s  c o n d u c t e d  d u r i n g  
t h e  d a y t i m e  w h i l s t  e e l s  a r e  s h e l t e r i n g  i n  b u r r o w s .  T h e  
c u r r e n t  may n o t  s u c c e e d  i n  d r a w i n g  e e l s  f r o m  b u r r o w s '  
g i v i n g  an u n d e r e s t i m a t e  o f  s t o c k  s i z e ,  
v )  U s e d  a s  s t a n d a r d  t e c h n i q u e  f o r  r i v e r  s u r v e y s  b y  TWA.
T h e  r e l a t i v e  e f f i c i e n c i e s  o f  t h e  t w o  m e t h o d s  f o r  p o p u l a t i o n  
d e n s i t y  a s s e s s m e n t s  a r e  b e i n g  e x a m i n e d  i n  t h e  c u r r e n t  s e a s o n .  
T h e  u s e  o f  f y k e —n e t s  made w i t h  s m a l l  mesh n e t  a s  a means o f  
e f f e c t i v e l y  c a t c h i n g  e e l s  s m a l l e r  t h a n  32cm was e x a m i n e d  i n  
19B5 ( S e c t i o n  4 . 3 . 2 ) .
2 . 3 . 2  U s e  o f  s m a l l - m e s h e d  f y k e - n e t s .
T h e  s t a n d a r d  f y k e  n e t  e m p l o y e d  b y  e e l  f i s h e r m e n  e m p l o y s  a c o d  
e n d  n e t  w i t h  a s t r e t c h e d  mesh s i z e  o f  16mm. T h i  s p e r m i  t s  t h e  
c a p t u r e  o f  e e l s  l a r g e r  t h a n  2 6 c m ,  and t h e  e f f i c i e n t  c a p t u r e  o f  
e e l s  f r o m  3 2 cm . I n  1 9 8 5  a n u m b e r  o f  e x p e r i m e n t a l  f y k e - n e t s
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were employed using smaller mesh sizes for the leader and 
chambers, and a cod-end stretched mesh o-f 10mm. A comparison 
of the trapping efficiencies of the two types of traps was made 
over a six day period at the outfal1 of Beckton Sewage 
Treatment Works, involving one small meshed and two standard 
meshed pairs of fykes. The warm water effluent appeared to 
attract feeding eels in large numbers and a total of 984 were 
taken in all three traps. A comparison of length class 
frequencies, for the two mesh sizes, is shown in Fig 12.
The smal1 mesh trap took a minimum sized eel of 16cm with a 
mode, indicating minimum efficient trapping size, at 26cm. The 
minimum sized catch in the standard nets was 26cm with a 
minimum efficient trapping size D f  21cm. The average weight of 
catch from one end, including eels below the minimum commercial 
size of 30cm, was 5.45 times greater with the small mesh. When 
considering only eels over 30cm the average number per end per 
night in the small meshed trap was also greater at 20.25 
compared with only 9.5 with standard mesh.
A number of other experimental fyke-nets employing smaller 
meshes are being developed for use in the coming season.
2.3.3 Mark-Recapture Techniques 
a) Tagging Methods
Three methods of marking eels are being tested: 
i) Panjet
i i ) Acrylic Paint injection 
i i i) Floy tags
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i) The panjet has been found to be useful for batch marking large 
eels (20cm +) and as a means of provi di ng a second mark on 
floy-tagged eels to indicate tag loss. A limitation of the 
method is the restriction of marking sites to the pale coloured 
belly of the eel, where the mark is visible, and the subsequent 
need for individual examination of a catch to locate the marks. 
The use of panjet marks for studies relying on returns from 
commercial operators would therefore be ineffective.
ii) Acrylic paint injection has been found a most useful means of 
marking small eels. The use of paint injections to mark 
laboratory eels at PCL has shown a negligible mortality even 
among the smallest eels. The tough skin on large eels makes 
this form of marking impractical for eels over 30cm in length. 
A large number of coloured paints are available and multiple 
markings with single or mixed colours allows subsequent 
identification of individual eels. This method has been used 
to mark small eels released on the River Darent.
iii) A home made tag similar to the commercially available floy tag 
has been produced and is undergoing field trials. The tags are 
injected into the musculature just below the dorsal fin. Floy 
tags are currently in use at a Ministry of Agriculture 
Fisheries and Food (MAFF) experimental site in Norfolk and have 
been found to be a useful method for individually marking large 
eels. Tag loss and possible damage to individual fish are 
being monitored.
b) Mark-Recapture Studies in 19B5
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Three- niark-recapture studies were undertaken in 19e5:
i) River Darent - 1250 fingerlings and elvers, 7-33cm,
Acrylic paint.
Results: see Section 4-4.3.
ii) Tideway — 935 eels, 30—40cm, panjet Results: see Section
a. s.
iii) Wellcome Pond (River Darent) 177 eels 25-58cm, f 1 oy tag.
—  comprehensive mark-recapture exercise was undertaker; 
involving regular sampling using fyke nets. Analysis of the 
results indicated the presence of a population of 5,640 eels. 
The sampling programme is continuing in 1986 to confirm
this result and to examine more closely the dynamics of this 
population. The incidence of tag loss and possible detrimental 
effects of tagging are being monitored.
A second study was initiated at the end of 1985 with the 
release o-f 80 marked eels in Crossness Pond (Crossness Sewage 
Treatment Works). Trapping will be undertaken at this site in 
1986.
2.3.4 The relative densities and distribution of eels in two 
study tributaries, The River Roding and River Darent
In April 1985 a spillage of the commercial pesticide Dursban 
resulted in the complete kill of eels and other fish in the 
bottom half of the River Roding, and Brookhouse Brook one of 
it’s tributaries.The shallow, clear water of the River made 
possible the observation of dead eels lying on the bed and 
the collection of samples for measurement. Full details of 
these observations are already available (Naismith and Knights,
41
1986) , a summary is given below.
The River Darent has been extensively electro-fished in the past 
by TWA. Eels have been taken in large numbers and some general 
observations on distribution and abundance can be derived. A site 
on the River has in addition been used for the capture of 
migrating fingerling eels and elvers (Section 2.4).
i ) The Status of the River Rodinq Eel Stock (pre-pollution) .
a ) Ge n e r a 1
The examination of samples of dead eels, removed from the River 
following the pollution incident, shows that the Roding supported 
a large population varying in age from juveniles recruited the 
previous season to mature specimens resident for at least ten 
years. The eel was distributed throughout the affected section of 
river and is probably still present in large numbers above the 
confluence with Brookhouse Brook. It is unlikely that the denuded 
section will re-stock from  the upper reaches as the eel's 
predominant migratory urge is upstream. A slow recovery of the 
stock will take place by the annual immigrations of elvers from 
the Tideway, providing they can surmount' the weirs (see (^below).
b )Size and Growth Rate
A full range of sizes were found with a minimum of 8.1 cm (0.5g) 
and a maximum of 67 cm (586.Og), the incidence of different sizes 
varied among the sites sampled. Fig. 14 shows .mean weight against 
length, determined from the total river sample. A comparable study 
was undertaken on the River Lea (which runs parallel to the Roding 
with an outfall 7km higher on the Tideway) in 1982 by TWA (Attwood,
1982) which shows a similar growth rate for eels in the two rivers 
(Fig. 14)
c )Distributicn
The complete kill of eels and deposition of bodies on the river 
bed outside burrows made observation of distribution unusually 
easy, particularly with regard to the smaller size classes which 
are difficult to catch with conventional techniques.
The eel favours the slower moving parts of the river with mud or 
silty bottoms and overhanging banks rather than gravel beds,.and 
faster flowing shallow water.
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F i g .  13  R i v e r  R o d in q  Sam p i e  S i t e s
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F i  q .1 4
G ra p h  o f  M ean W e ig h t  ( q )  a g a i n s t  L e n g t h  f o r  E e l  S a m p le s  
f r o m  t h e  R i v e r  R o d in q  a n d  R i v e r  L e a .
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The greatest concentration of eels was found immediately below 
the first major weir on the River at Redbridge Roundabout and, 
as previously stated were mainly in the size range 8-30 cm. 
Fig l5shows the length class (one cm interval) frequency from 
a sample of 145 eels taken at the site which represent all the 
eels larger than 30cm found within 50m of the weir and 5-10% 
of those below 30cm. The results from a study of elver and 
fingerling eel migration at a weir on the River Darent (which 
joins the Tideway 5km below the Roding), conducted throughout 
1985, show a similar length class frequency (FigJ6) among eels 
attempting to climb the weir. The first fingerling eels observed 
on the Darent appeared on 11th April (nine days after the Roding 
incident) and substantial numbers did not begin to move until 
23rd May as the water temperature increased. The first elvers 
arrived on 5th June (mean length 7.06cm,range 6.2-7.7cm) and 
hence none were found in the Roding samples. The smallest eels 
found below Redbridge weir (S-lOcm) represented the previous- 
year's recruitment of elvers whilst the larger eels upto 30cm 
had been in the River at least three years (Table.2). The weir 
appears therefore to act as a barrier to upriver migration with 
potential migrants concentrating among the rocks below before 
attempting to negotiate it in the Spring.
The section of river upto 1km below the weir contained a mixed 
size range with fewer small eels and a number of more mature 
specimens unlikely to attempt upriver migration (Fig.17). The 
density was lower than in the vicinity of the weir and the large 
eels present appeared to be a resident population. The small eels 
were found throughout the 1km stretch, but in increasing numbers 
towards the weir.
Above Redbridge Weir very few eels were found in the first 500m 
although the River was thoroughly examined. The presence of three 
small eels from 11 to 13cm (Fig.JS) shows that the weir can be 
scaled by juveniles, the larger eels present were resident.
A good range of age classes were found at Chigwell Lane, which 
offered an ideal habitat of deep, shaded water and a soft bottom. 
The length class frequency shown in Fig.]9 is not representive 
of the large eels present as much of the sample was destroyed 
when a storage freezer failed. Fig . 19 does however show the 
presence of juveniles living among mature individuals indicating 
a regular recruitment each season.
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Fi g . 16 T he L e n g t h  C l a s s  F r e q u e n c y  o f  E l v e r s  a n d  F i n g e r l i n g  E e l s
t a k e n  d u r i n g  t h e  U p r i v e r  M i g r a t i o n  on  t h e  R i v e r  D a r e n t ,  1 9 8 5 .
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ii) The River Darent
The results from experimental trapping of migrating eels on 
the River Darent (Section 2.4.3.) show that the annual up 
river migration mainly involves eels -from 6 cm to 33 cm in 
length. One eel of 44 cm was taken, indicating that larger 
eels do show a migratory urge, but the majority fell into the 
7 cm to 10 cm range (Fig. 1E).
In March 1986 coarse fish culls, using electro-fishing gear, 
were conducted in the River above and below Lullingstone Lake 
(Fig. 20). The results show a marked reduction in the number 
of eels taken above the Lake against those taken below. In 
Section A 85 eels were taken whilst Section B yielded only 
five eels and Section C eight. ft fourth site (not shown in 
Fig. 20) further up the River produced five eels.
The outfall of the Lake passes over a substantial weir and the 
River passes over a second large weir at it's point of entry 
to the Lake. A small side arm runs from the River at the 
southern end of the Lake into the Lake by—passing the weir. It 
is probable that the two large weirs act as barriers 
inhibiting the upward migration of eels. The Lake is the 
largest body of water in the upper reaches of the River and 
may act as a reservoir absorbing the eels that succeed in 
entering it, such that there is little density pressure to 
encourage further migration.
The smallest eel found in any of the samples was 18.8 cm and 
came from Section C, above the Lake. A number of other small 
eels were seen but not caught. This observation may indicate 
that the penetration of the headwaters takes a number of
F i g .  2 0  M ap o f  t h e  R i v e r  Da r e n t
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years. The length class -frequencies o-f eels -from Section A 
(Fig. 21) show an even distribution of sizes over a range from
20 cm to 76 cm. Unlike the size distributions shown in 
Section (l\ , small eels of 20 cm to 40 cm do not dominate the 
sample, despite the fact that eels have been removed from 
these sites during previous fish culls. The relatively high 
density below the Lake would suggest that the lower reaches of 
the River are stocked with eels throughout.
In 19B6 further fyke-net and electro-fishing surveys are 
planned to investigate these general observations on 
distribution and density, together with the continued 
operation of the small eel trap. The results from this work 
will be used to assess factors that may influence the general 
distribution of eels in other parts of the Thames Catchment.
F i g .  21  L e n g t h  C l a s s  F r e q u e n c y  f o r  e e l  
s a m p l e  f ro m  S i t e  A , R - D a r e n t
2.3.5 Distribution
Relatively few observations on the distribution and abundance 
of the eel are available, due to it's bottom living lifestyle 
and habit of being primarily active at night- In addition the 
problems of handling the eel, created by body form and the 
thick mucous secretions, have tended to discourage the 
accurate recording of body dimensions when eels are encountered 
during previous TWA survey work- Thus whilst accurate details 
of other fish species may be available for a particular 
watercourse the eel may simply be noted as present or absent, 
or by a generalisation such as "30 to 40 upto l.Slbs," in 
survey reports.
In addition to surveys being conducted in the course of this 
project information on distribution and abundance is being 
collected from the following sources:—
TWA Fisheries Surveys 
Commercial Catch Returns 
Incidental eye-witness accounts 
Other Thames Eel Research Papers 
The eel appears to be widely distributed throughout the 
catchment, but i s absent from some watercourses. The stock 
density varies considerably with relatively few individuals 
present in the headwaters and a high density in the Tideway. 
The post—pol1ution colonisation of the system does not appear 
to have reached it's full potenti al when compared with the 
apparent pre-pollution stock size and distribution (Section 
X-1>- A general indication of distribution is given in Figure 
22, and further detai1s are attached in APPENDIX 1.
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The highest densities of eels found, so far, within the study 
area occur in the Tideway below Tower Bridge where the 
commercial fishery is 1ocated. Little is known of the stock in 
the section of Tideway from Teddington to Tower Bridge, which 
is outside the limits of the fishery, and is due for survey in 
June 1986. Eels are found in all the major tributaries feeding 
the Tideway in varying numbers, the distribution is affected in 
some cases by pollution. The River Lea supports a large eel 
population in it's lower reaches which are tidal as far as 
Leaftridge weir. A lower density is found in the remainder of 
the River and the weir appears to act as a barrier to migrating 
eels. Above Teddington Lock the eel is present in relatively 
large numbers in the main river with the? density gradually 
decreasing towards the headwaters. The navigation weirs 
situated on the main river (44 between Teddington and Lechlade) 
may act as barriers to migration. The distribution of eels in 
some tributaries feeding the Middle Thames is confined to their 
lower reaches, possibly due to the presence of weirs limiting 
upriver migration. Few eels are found in the River Wey above 
Guildford and eels do not penetrate far into the Mole. The 
River Colne with it's numerous outfalls into the River is well 
stacked in it's lower reaches and eels are often found in large 
numbers in it's tributaries, such as the Chess, and headwaters. 
The Lambourne and Kennet have not been extensively surveyed but 
it is believed few eels are present. The distribution of eels 
in the Upper tributaries is patchy and low densities are 
encountered (Naismith, 1983). Only one eel has been found in 
surveys on the Thame in the past ten years. In some cases eel 
stocks encountered in the Upper Reaches appear to have been 
stocked.
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2.4 Natural Recruitment and Up-River Migration of Juvenile Eels 
and Elvers 
2.4.1 General
The catadromous habit o-f the eel <spawning at sea) has thus far 
prevented the artificial breeding of eels and recruitment to 
the Thames stock is dependent upon the up-river migration of 
elvers from the sea, and to a minor extent the stocking of 
elvers taken from the wild in other rivers. Unlike salmon the 
eel does not have the ability to seek the river of it’s general 
distribution. Eels are attracted by the salinity gradient of 
an estuary to enter a specific river system. Thus the number 
of elvers entering the Thames Estuary is determined by two 
main factors, the influence of the English Channel and North 
Sea currents and the degree of attraction offered by the outer 
estuary waters.
The up-river migratory urge is usually exhibited by eels 
throughout their period of residence in a river, most commonly 
by the elvers and juveniles up to 30cm in length (up to 5 years 
resident). The migration commences in the Spring each year and 
is believed to be stimulated by rising water temperatures and 
turbid conditions fallowing storms. By this means eels may be 
able to penetrate as far as the headwaters of a river system 
and a gradation of increasing size and age within the 
population may be apparent in the upper reaches. The extent to 
which the migration takes place may be dependent on a number of 
factors such as population density in the lower reaches and the 
influence of natural and manmade obstructions (weirs and 
waterfalls) in impeding progress.
The historical data in 2. 1 has shown that a substantial upriver 
elver migration occured in the Thames well into the 19th
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Century. Since  the restoration of the Thames only incidental 
observations of small numbers of migrating eels have been made 
and there is no evidence to suggest that runs on the scale of 
the old "eel-fares" now take place.
The recruitment of elvers and the factors affecting upriver
been
migrations have therefore^identified as significant areas for 
study within this project. A. preliminary study was initiated 
during the 1985 season with the aim of determining the timings 
of the migration, the sizes and ages of eels involved and 
effective means of capture as a precursor to subsequent studies 
to provide quantitative information.
2.4.2 Lower Weirs on the River Thames
During the Spring 1985 the keepers of Teddington, Molsey, 
Sunbury, Shepperton, Chertsey and Penton Hook Locks were 
questioned about the elver run and asked to contact the 
Polytechnic should they encounter any migrating eels. No major 
runs were reported to have been seen in previous years and 
observations were limited to very small numbers or individuals. 
No eels have been seen attempting to climb the weirs or lock 
gates.
2.4.3 Experimental Trapping of Migrating Eels, 
a) Location
An experimental trapping station was established on the River 
Darent in Dartford (Fig .23) at Acacia Weir. It offered the 
f oi1owing advantages:-
i) Location on a lower tributary of the Thames, feeding the 
Tideway, with easy access for elvers and fingerling eels.
ii) The Darent is known, from TWA Fisheries Surveys, to 
support an eel population.
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r e l e a s e  s i t e s
S c a l e :  O ne G r id  S q u a r e  = O ne S q u a r e  K i l o m e t e r
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iii) Location on private land owned by the Wellcome Foundation, 
limiting the risk of vandalism,
i v) Potential for assessing the effects of manmade 
obstructions on the up river migration of eels.
b) Traps
Traps were placed on Acacia Weir ond on a small sill weir on an 
adjacent side arm of the river that bypasses it. A pair of
traps were placed on each weir, one against each bank to take 
advantage of the tendency of migrating eels to move in the 
slower flowing water of a river's margins. Two types of traps 
were employed (f ig. 2 4)
involving a trough leading to a holding tank which offered the 
eels an easier means of ascent than scaling the weir face.
c) Catch
The first capture, of four fingerling eels was made on the 
night 10/11th April and subsequently 1790 elvers and 
finger lings were taken. Of these 957. were caught at Acacia 
Weir and 238 (13.3%) were glass eels freshly arrived in the 
Thames.
The largest catches occured in late May and throughout June 
(Fig. 25), the last catch was made on 19th August. The eels 
taken ranged in length from 6-33cm (with one 44cm exception), 
those in the 7-10cm range were the most abundant (Fig. 2 61. 
Newly arrived Elvers were first encountered on the River Darent 
on 5th June and subsequently arrived in small numbers until 
19th August. They ranged in size from 6 to 8cm (Fig. 2 7) and 
by the beginning of July some had begun to pigment, lo ising 
their transparent appearance. The observations compared 
favourably with those from an elver trap at a MAFF experi;raental 
site bn the Norfolk Coast where the first elvers were
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F i g .  2 4 T r a p s  u s e d  f o r  c a p t u r e  o f  e l v e r s  a n d  f i n q e r l i n q  
e e l s  a t  A c a c i a  W e i r ,  R i v e r  P a r e n t
TYPE B, WOODEN TROUGH
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F i g .  2 5  E l v e r  a n d  f i n g e r  L in g  e e l  c a t c h e s  
f ro m  R . D a r e n t  w e i r  t r a p .
The c a t c h e - s  f o r  i n d i v i d u a l  n i g h t s  a r e  
sh o w n  i n  b l a c k .  I t  w as n o t  p o s s i b l e  
t o  e m p ty  t h e  t r a p  e v e r y  d a y  a n d  t h u s  
t h e  c a t c h  f r o m  tw o  o r  m o re  n i g h t s  i s  
p r e s e n t e d  a s  a m ean  v a l u e  o v e r  t h e  
t o t a l  n u m b e r  o f  d a y s  f i s h e d .
F i g . %> T he L e n g t h  C l a s s  F r e q u e n c y  o f  E l v e r s  a n d  F i n g e r l i n g  E e l s
t a k e n  d u r i n g  t h e  U p r i v e r  M i g r a t i o n  on  t h e  R i v e r  D a r e n t ,  1 9 8 5 .
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I F i g .  2 7  L e n g th  C l a s s  F r e q u e n c y  o f  G l a s s  E e l s  t a k e n  
a t  A c a c i a  W e ir  d u r i n g  1 9 8 5
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encountered on 10th June.
d) Tagging Studies
1410 eels were re-released in the Darent- 1250 were marked 
with acrylic paint, 312 of which had individually identifying 
marks. Table 6 gives details of the releases which took place 
at a number of sites (Fig. 2 3). A total of 39 were recaptured, 
with recaptures from individual release sites varying from 0 to 
10.52/C. The recapture period was prolonged, specimens released 
at Site 1, in the Creek, took between 4 and 48 days to reappear 
at the Weir-
The zero recapture from the 90 marked eels stocked below the 
side arm weir would seem to indicate that the weir was not high 
enough to form an effective barrier likely to encourage eels to 
use the traps. It is not possible to estimate how many used 
this route during the season.
The results indicate a considerable variation in the urge to 
migrate. All the marked eels were originally taken in the act 
of moving up-river yet when re—released often took a 
considerable time to reappear in the traps-
e) Discussion
The majority of eels taken in the study were fingerlings that 
had already spent at least one year in the River Darent or the 
Tideway. The relatively small number of glass eels taken and 
the fact that the River Darent is situated ~ so low on the 
Tideway, suggests that they tend to remain in the Tideway or 
river creeks for their first winter before attempting to 
penetrate into the catchment.
The sudden appearance of relati vely 1arge numbers over the 
period 16th May - 2Qth May was accompanied by two heavy storms 
and a rise in water temperature from ll^C to 14**C- The
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a n d  S u b s e q u e n t  R e c a p t u r e s .
* G l a s s  E e l s
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occurence o-f this sudden relatively large run compares 
favourably with the timing of the eel-fares reported in the 
1ast century.
The trapping exercise has been very successful  ^achieving the 
aims of identifying the start and duration of up river 
migrations, the size frequency of migrants and the problems of 
trapping small eels. The results from the plastic gutter traps 
are'encouraging and it is intended that similar traps be 
installed in the coming season on a lower weir (fig. 23) that 
will be operating in the coming season.
2.4.4 Observations on the River Roding
The observation of dead eels in the River Roding following a 
pollution incident in April 19B5 (Naismith & Knights 1986) 
indicated the presence of large numbers of small eels 
concentrated below a weir at Redbridge Roundabout. The size 
frequency distribution was similar to that found in the Acacia 
Weir catch and it appears that the weir was acting as a barrier 
causing a bottle-neck of migrating eels ^Moriarty,
1983). It was however possible for small eels to scale the 
weir as some were found in samples of dead eels taken above the 
wei r.
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2-5- Examination of local migrations of yellow eels in the 
Estuary
Yellow eels show a considerable variation in the size of 
their home range and urge to migrate up river (Helfman 
et al, 1983; LaBar and Facey, 19B3; Bozeman, 1985). A 
pilot study of local movements in the Estuary was 
undertaken in 1985 involving the release of 999 marked 
eels.
Two were recaptured in the following four days using six 
traps over a mile of foreshore. A major study has been 
initiated in 1986 involving the tagging of several 
thousand eels and the co-operation of commercial netsmen 
in the return of tags.
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a. DISCUSSION AND'CONCLUSIONS
The results from individual studies undertaken during 
1985 have been di scussed in detail in Section 2.
In 1985 the main field work effort concentrated on the 
development of methodologies and the generation of 
basic data. This has afforded a general understanding 
of the best equipment and techniques that can be 
employed and specialised purpose-built fykes are being 
obtained for use during 1986 and 1987.
The logistical and operational problems involved with 
river and estuarine surveys have been identified 
permitting the efficient use of time and resources 
during subsequent field work.
An understand ing of the biology and habits of the 
Thames eel has been achieved, particularly in relation 
to the timings and scale of up-river migrations.
A working relationship has been established with both 
TWA fisheries staff and commercial eel fishermen and 
their co-operation has been obtained for specific 
aspects of the field work programme.
4. PROPOSED PLAN OF WORK - 1986-8 7.
a) Assessment' of the recovery of. the eel stock following 
the cleaning up of the Estuary.
Searches of literature and eel fi shery records 
relating to the size of the 19th Century stock and 
fishery are to be continued. Where possible direct 
comparisons will be made with present distribution and 
relative density in specific parts of the catchment to 
assess whether the full potential of the stock 
recovery has been achieved.
b) The development of a statistical model of the Inner 
Estuary stock.
The collection of data will be continued throughout 
both years through:
{i) Sampling and monitoring of commercial catches.
(ii) The assessment of annual recruitment to take 
able stock using small meshed fyke-net surveys.
(iii) A survey of the unexploited eel stock in the 
Tideway between Tower Bridge and Teddington Lock 
(Summer 1986).
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(iv) Continuation of Tideway and tributary trapping 
and mark-recapture studies (see sections d) and e)).
c) Assessment of the distribution, relative abundance and 
population dynamics of the eel.
Du r inq 1986, work will concentrate on the lower 
section of the main freshwater River and on specific 
lower tributaries. Recent electro-fishing surveys on 
the River Colne and River Mole will be followed up 
with trapping surveys using fyke nets and 
mark-recapture studies. Further survey work will be 
undertaken on the River Darent.
In 1987, further river surveys will be undertaken at 
locations to be chosen following the analysis of 
results from the 1986 programme.
d) Natural recruitment and up-river migration of elvers 
and fingerling eels.
The traps at Acacia Weir on the River Darent will 
provide a continuous three year data set. An 
additional trap is being established on a Weir below 
Acacia Weir. A site has been located at the bottom of 
the River Mole, at Zenith Weir, to provide information
1 Z
on migrations in the Middle Reaches of the Thames.
e) Examination of local migrations of yellow eels in the 
Estuary.
Mark-recapture studies are to be undertaken in the 
Tideway over the two years. In 1986, work will 
concentrate on the section for Tower Bridge to 
Coldharbour Point and in 1987 from Coldharbour Point 
to Canvey Island.
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APPENDIX 1.
DISTRIBUTION
1 . Mar Dyk e
Little known, reported as a good site for commercial fishing 
in it's lower reaches.
2 . River Darent
Eels found throughout system, though relatively small numbers 
above Lullingstone Lake. Glass eels taken in lower reaches in 
1985. In use as an experimental site for this study.
2a. ft i v 0^.' l i q / *
Tributary of River Darent. Glass eels taken in recent years at 
a lower weir by PCL. Eels found throughout in relatively small 
numbers. Badly polluted in the past.
3. River Inqrebourne
A poor fish population with few eels encountered during surveys 
in 1979. Twelve mature eels and some juveniles found at Weald 
Brook indicating that migratory fish can make their way up-river.
4. Beam River
Problems with domestic sewage but improving. A few elvers have 
been seen.
5. River Roding
The lower reaches of the River from Ilford to Barking were badly 
polluted well into the 1970's and it is believed that at this time 
no migratory fish could penetrate to the cleaner upper reaches. 
With improved conditions eels were found in 1977 and flounders 
penetrated as far as Redbridge. In addition to improvements in 
water quality a major weir at the head of the tidal creek has 
been removed. Has often been subject to minor pollutions since 
1977 but in April 1985 a total fish kill, including eels occured 
in the bottom half. From corpses it was observed that a maturing 
population had existed. Redbridge Weir appears to hold up 
small migrating eels but they can scale it.
6. River Lea
Carries a viable population being most numerous in the tidal 
creek below Leabridge Weir. Trapping studies in 1982 appear 
to indicate that the Weir inhibits migration and creates a 
bottleneck effect below it of eels moving in from the Tideway. 
Stocked with approximately 500,000 elvers and juveniles by 
TWA in 1981 at various sites above Leabridge.
7 . Ri ver Fleet 
Nothing known.
8. River Ravensbourne 
Nothing Known.
9 . Ri ver Wandle
Regularly polluted. Eels found throughout the River.In May 1977 
’hundreds' of elvers were seen in the lower reaches at Wandsworth. 
Estimations of eel biomass from electro-fishing surveys in 1981 
range from 0.08gm2 to 0.12gm2. In autumn 1985 only one eel found 
in a 1km stretch of the upper River following a pollution incident 
10. Beverley Brook 
Nothing k nown .
11 . River Crane
Nothing known .
12. Hogsmill River
Small eels observed during electro-fishing at mouth in 1985.
13 . River Mole
Known to contain eels, principally below Leatherhead, and in 
largest numbers near the confluence with the Thames. Major weir 
(Zenith) near Thames may act as a barrier to migratory fish. The 
River carries discharges from a sewage works in it's lower reaches 
13a. River Ember
Short side-arm of the Mole running over bottom 3km. Known to 
support large numbers of eels.
. 14. River Wey
Eel present in lower reaches below Guildford. Up-river migration 
may be inhibited by a system of locks in Guildford. Eels reported 
plentiful at Godalming, above Guildford 40-50 years ago.
15. River Colne
Currently being surveyed. Eels present throughout the system and 
present in large numbers in some tributaries such as the,Chess. 
Large numbers present in lower reaches which divide into several 
outfalls. Elver run has been observed.
16. Boveney Ditch 
Nothing known
17 . The Cut 
18. River Wye
Eels present, prone to pollution.
19 . Ri ver Loddon
Few eels present, larger numbers present in a tributary, the White 
w.nter, few in che Kiver Blackwater.
20. Ri ver Kennet
The River has not been extensively electro-fished but the 
indications are that very few eels are present. The Lambourne 
a tributary of the Kennet also supports very few eels. Eels 
were taken on the Kennet in some numbers in a weir trap at 
Aldermaston during the last war. these may have been stocked 
fish as the catch is reported to have declined in the 1950's.
21 . River Pang
Four eels of 50cm to 60cm seen in the area of Chalk Pit Farm 
during Salmon Surveys in 1985 indicate the presence of a 
po pula t i on .
22. Cholsey Brook 
Nothing known
2 3. River Thame
Only one eel has been encountered in this river duritng surveys 
over the last ten years.
24 v Moor Ditch
Nothing known 
25. Ginqe Brook .
Nothing known 
26 . River Ock
A few eels taken in fyke-nets in 1983 at the bottom end. Eels 
found during 1985 survey work.
27. North Field Brook 
Nothi ng known
28. River Cherwell
No eels found during 1983 fyke-netting survey. British Waterways 
Board survey of the Oxford Canal in 1984 found no eels.
29. River Evenlode
Generally unknown. One large eel found in ornamental ponds at 
Blenheim in 1983 and a zero catch obtained at the same site by 
commercial fishermen in 1985. Reported to have been a good eel 
fishery in the past.
30. River Windrush
Eels present in middle reaches in small numbers and fingerlings 
seen moving up river in the last 20 years.
31. Great Brook
N oth in g k n own
32. River Leach
No eels encountered during 19 83 fyke-netting exercise.
33. River Cole
Eels found at the Royal Military College of Science at 
Shrivenham. All of a similar size and it is reported that 
the site was stocked a decade age. Site known locally as a 
good eel fi sh ery.
34. River Ray 
Nothing known
3 5. Ri ver-Coin
Supports a very mature population. Unsuccessful attempts were 
made in 1977/78 to trap silver eels using an electrical 
d e flection screen.
36. River Churn
One eel encountered during 1983 fyke-netting exercise.
37. Cerney Wick Brook 
Nothing known .
